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EXECUTIVE SUMMARY

This study presents the traffic analysis findings for the proposed MST SURF! Busway and Bus 
Rapid Transit Project in Monterey County, California. The project is planned to extend from the 
Monterey-Salinas Transit (MST) station in the City of Marina, along the Monterey Branch Line 
right-of-way and along California and Del Monte Avenue in the City of Seaside, before terminating 
in the heart of Sand City at the intersection of Contra Costa Street and Broadway Avenue. This 
transit route has three stops strategically located along the corridor. With the addition of express 
service both to and from work and school during peak commute times, this project will provide a 
commute alternative that improves travel time by avoiding Highway 1 when it is heavily congested.

The traffic analysis has been conducted for the following scenarios: 

 Scenario 1: Existing Conditions
 Scenario 2: Existing Plus Project Conditions
 Scenario 3: Cumulative (2045) Conditions
 Scenario 4: Cumulative (2045) Plus Project Conditions

Study Intersections and Freeway Segments
Based on consulting with TAMC and local agencies on the proposed BRT route, the following 
intersections have been identified to study for this project.

1. DeForest Road/Reservation Road (Signal)
2. McDonalds Road /Reservation Road (Signal)
3. Seacrest Avenue/Reservation Road (Signal)
4. Vista Del Camino Circle/Reservation Road (Signal)
5. Del Monte Boulevard/Reservation Road (Signal)
6. Del Monte Boulevard/Palm Avenue (Signal)
7. 8th Street/Beach Range Road (AWSC)
8. Del Monte Boulevard/Monterey Road/California Avenue/Highway 1 (both intersections 

operate with single controller) (Signal)
9. Edgewater Mall/California Avenue (AWSC)
10. Playa Avenue/California Avenue (AWSC)
11. Del Monte Boulevard/Playa Avenue (Signal)
12. Del Monte Boulevard/LaSalle Avenue (SSSC)
13. Del Monte Boulevard/Tioga Avenue (Signal)
14. Del Monte Boulevard/Clementina Avenue (Signal)
15. Del Monte Boulevard/Contra Costa Street/Broadway Avenue (both intersections operate 

with single controller) (Signal)

The traffic counts used in this analysis are based on pre-COVID-19 conditions. The City of Marina 
study intersection count data was pulled from the “Marina Downtown Study” conducted on 
September 26, 2018. The City of Seaside and Sand City traffic count data were collected on 
December 11, 2019 with the exception of Intersection 8, which was collected on August 20, 2019. 
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Existing (2018/2019) Conditions
The existing intersection counts counted in 2018/2019 were collected in pre-COVID-19 conditions 
and includes passenger cars, heavy vehicles, bicycles, and pedestrians. Volumes for 
intersections were collected during the AM and PM peak periods of 7:00-9:00 AM and 4:00-6:00 
PM, respectively. All traffic counts were collected when local schools were in session and the 
weather was fair. 

Peak hour volumes at each intersection’s respective peak were conservatively used in this 
analysis; therefore, some volume imbalances were observed between study intersections. Where 
imbalances occurred, volumes were conservatively increased above what was counted. U-turns 
were analyzed (and illustrated in all figures) as left-turns since Highway Capacity Manual (HCM) 
methodologies do not support analysis of U-turns.

Traffic operations were evaluated at the study intersections based on existing conditions, lane 
geometry, traffic control, and peak hour traffic volumes. Software values were adjusted to match 
the field conditions. Intersection analysis results are presented in Table ES 1.

Table ES 1 – Existing Conditions Intersection Level of Service (LOS)

Existing (2018/2019) Conditions
AM Peak Hour PM Peak Hour

# Intersection
Maintaining

Agency
Control

Type MVMT Delay LOS MVMT Delay LOS
1 Reservation Rd & DeForest Rd Marina Signal - 14.4 B - 14.5 B

2 Reservation Rd & Shopping Center Marina Signal - 6.3 A - 7.0 A

3 Reservation Rd & Seacrest Ave Marina Signal - 9.6 A - 11.8 B

4 Reservation Rd & Vista Del Camino Cir Marina Signal - 8.5 A - 15.8 B

5 Reservation Rd & Del Monte Blvd Marina Signal - 19.5 B - 19.7 B

6 Del Monte Blvd & Palm Ave Marina Signal - 16.9 B - 14.3 B

7 8th Street & Beach Range Rd Marina AWSC - 7.0 A - 7.0 A

8 California Ave & Highway 1/Monterey Rd Caltrans Signal - 40.3 D - 37.9 D
9 California Ave & Edgewater Mall Sand City AWSC - 9.2 A - 11.9 B

10 California Ave & Playa Ave Sand City AWSC - 9.9 A - 20.2 C

11 Del Monte Blvd & Playa Ave Seaside Signal - 14.1 B - 15.9 B

Del Monte Blvd & La Salle Ave - 2.9 A - 2.5 A
12

Worst Approach
Seaside SSSC

WB 16.2 C WB 19.6 C

13 Del Monte Blvd & Tioga Ave Seaside Signal - 10.7 B - 13.5 B

14 Del Monte Blvd & Clementina Ave Seaside Signal - 6.7 A - 6.2 A

15 Del Monte Blvd & Contra Costa St Seaside Signal - 8.3 A - 7.6 A

Notes:        
1. Analysis performed using HCM 6th & HCM 2000 Edition methodologies.
2. Delay indicated in seconds/vehicle.
3. Signal = Signal Control; AWSC = All-Way Stop Control; SSSC = Side-Street Stop Control; MVMT-Movement
4. LOS Standards:

- Marina: LOS D
- Sand City: LOS D
- Seaside: LOS C
- Caltrans: LOS C/D

5. Intersections that operate below maintaining agency’s LOS standard are highlighted and shown in bold.
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Based on the results, all the intersections are operating at acceptable LOS except California 
Avenue/Highway 1/Monterey Road. This intersection is currently operating at a LOS D during the 
peak hour, mainly due to closely spaced intersections, phasing, and high traffic volumes. 

After completing the intersection LOS, queuing summary for all study intersections were prepared. 
The queuing summary is provided in the Existing Conditions section starting on page 22. Based 
on existing conditions observed from field and Google Maps congestion historical data from pre-
COVID-19 conditions, most of the intersection queues are within available storage length. Even 
though few intersection queues exceed the available storage length, they were able to clear within 
one or two cycle lengths.

Existing Plus Project Conditions
Based on discussions with the project team, it was assumed that the transit headways for the 
project would be about 10 minutes for both the northbound and southbound directions. Based on 
this assumption, there will be six southbound and six northbound buses operating during the AM 
and PM peak hours. For analysis purposes, these transit trips were converted to Passenger Car 
Equivalent (PCE). PCE is a unit used in the transportation industry to represent a large vehicle 
on a road by expressing it as the number of equivalent passenger vehicles. PCE for transit was 
roughly two, the six buses were equivalent to 12 regular vehicles, and these 12 vehicles were 
added to Existing Plus Project Conditions for inbound and outbound. These project trips were 
assigned to study intersections based on the proposed transit route.

Intersection LOS results are presented in Table ES 2 for existing plus project conditions. All study 
intersections continue to operate at acceptable LOS similar to existing conditions with minor 
increases in intersection delay observed at study intersections.

In addition to the LOS analysis, an existing plus project queuing summary is included in Table 5 
of existing plus project condition. Overall no impact at study intersections is anticipated with 
implementation of the project. In addition to queueing summary from sim-traffic modeling, transit 
signal priority (TSP) was tested at key study locations where transit makes left or right turns. 
Whenever TSP is activated, there is minor increase in side street delay and queue, however within 
a couple of cycles the intersection operation is at normal conditions. There is no impact to any of 
the study intersections with proposed transit operations or option of TSP implementation. TSP 
implementation will result in only the extension of green phases in the direction of bus travel and 
thus the effect on coordinated signal timing plans are minor.
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Table ES 2 – Existing Plus Project Conditions Intersection Level of Service

Existing Conditions Existing Plus Project Conditions
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour

# Intersection
Maintaining 

Agency
Control 

Type MVMT Delay LOS MVMT Delay LOS MVMT Delay LOS MVMT Delay LOS
1 Reservation Rd & DeForest Rd Marina Signal - 14.4 B - 14.5 B - 14.5 B - 14.5 B

2 Reservation Rd & Mc Donalds Dwy Marina Signal - 6.3 A - 7.0 A - 6.3 A - 7.0 A

3 Reservation Rd & Seacrest Ave Marina Signal - 9.6 A - 11.8 B - 9.6 A - 11.8 B

4 Reservation Rd & Vista Del Camino Cir Marina Signal - 8.5 A - 15.8 B - 8.5 A - 15.8 B

5 Reservation Rd & Del Monte Blvd Marina Signal - 19.5 B - 19.7 B - 19.6 B - 19.7 B

6 Del Monte Blvd & Palm Ave Marina Signal - 16.9 B - 14.3 B - 16.9 B - 14.4 B

7 8th Street & Beach Range Rd Marina AWSC - 7.0 A - 7.0 A - 7.0 A - 7.1 A

8 California Ave & Highway 1/Monterey Rd Caltrans Signal - 40.3 D - 37.9 D - 40.9 D - 38.2 D
9 California Ave & Edgewater Mall Sand City AWSC - 9.2 A - 11.9 B - 9.3 A - 12.1 B

10 California Ave & Playa Ave Sand City AWSC - 9.9 A - 20.2 C - 10.0 A - 21.2 C

11 Del Monte Blvd & Playa Ave Seaside Signal - 14.1 B - 15.9 B - 14.5 B - 16.1 B

Del Monte Blvd & La Salle Ave - 2.9 A - 2.5 A - 2.9 A - 2.5 A
12

Worst Approach
Seaside SSSC

WB 16.2 C WB 19.6 C WB 16.6 C WB 20.0 C

13 Del Monte Blvd & Tioga Ave Seaside Signal - 10.7 B - 13.5 B - 10.7 B - 13.5 B

14 Del Monte Blvd & Clementina Ave Seaside Signal - 6.7 A - 6.2 A - 6.7 A - 6.2 A

15 Del Monte Blvd & Contra Costa/Broadway Ave Seaside Signal - 8.3 A - 7.6 A - 8.3 A - 7.6 A

Notes:
1. Analysis performed using HCM 6th & HCM 2000 Edition methodologies.
2. Delay indicated in seconds/vehicle.
3. Signal = Signal Control; AWSC = All-Way Stop Control; SSSC = Side-Street Stop Control
4. LOS Standards:

- Marina: LOS D
- Sand City: LOS D
- Seaside: LOS C
- Caltrans: LOS C/D

5. Intersections that operate below maintaining agency’s LOS standard are highlighted and shown in bold.
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Cumulative (2045) Conditions
Cumulative volume growth in the study area was determined based on the Association of 
Monterey Bay Area Governments (AMBAG) to estimate the study area’s future volume growth. 
Year 2040 roadway link volumes from the recently certified AMBAG Travel Demand Forecast 
model were obtained for cumulative traffic volume growth estimates. The model was used to plot 
bi-directional AM and PM peak-hour traffic volumes on each segment along roadways within the 
study area. Model base year (2015) and horizon year (2040) forecast volumes were compared to 
determine the annual incremental growth in traffic volumes at study intersection approach and 
departure links. 

For this project, the year 2045 was utilized for Cumulative Conditions. Since the model only 
analyzes 2040 conditions, the annual incremental growth in traffic to 2040 was interpolated to 
2045 turning movement volumes by adding the growth increment to the current year (e.g. 
2018/2019) traffic count volumes accordingly to calculate the final adjusted roadway link forecast 
volume. Final adjusted forecast volumes were then converted to Cumulative (2045) intersection 
turning movement volumes using a process commonly referred to as the Furness method. The 
Furness method uses an iterative process to derive future turning movement volumes based on 
future year roadway link volumes and an initial estimate of turning percentages (obtained from 
the existing 2018 intersection turning movement counts). 

Intersection LOS results are presented in Table ES 3 for cumulative conditions. All study 
intersections, except the following, continue to operate at acceptable LOS. These intersections 
would operate at an unacceptable LOS under cumulative conditions:

 Intersection 8 – California Avenue and Highway 1/Monterey Road (Signal)
 Intersection 10 – California Avenue and La Playa Street (AWSC)
 Intersection 12 – Del Monte Boulevard and La Salle Avenue (SSSC)

Before assuming the signal or roundabout options at these impacted intersections, signal warrant 
analysis was performed for Intersection 10 and Intersection 12. Both intersections meet the signal 
warrant for at least one of the peak conditions. 

These three intersections were analyzed as signal and roundabout options. Roundabout analysis 
was performed with SIDRA software. Table ES 4 provides the LOS summary results with signal 
or roundabout options. Both options would improve the intersection operations.
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Table ES 3 – Cumulative Conditions Intersection Level of Service Summary

Cumulative Conditions
AM Peak Hour PM Peak Hour

# Intersection
Maintaining 

Agency
Control 

Type MVMT Delay LOS MVMT Delay LOS
1 Reservation Rd & DeForest Rd Marina Signal - 20.4 C - 16.8 B

2 Reservation Rd & Mc Donalds Dwy Marina Signal - 8.1 A - 8.0 A

3 Reservation Rd & Seacrest Ave Marina Signal - 12.2 B - 13.9 B

4 Reservation Rd & Vista Del Camino Cir Marina Signal - 16.7 B - 20.9 C

5 Reservation Rd & Del Monte Blvd Marina Signal - 25.6 C - 27.8 C

6 Del Monte Blvd & Palm Ave Marina Signal - 20.9 C - 16.8 B

7 8th Street & Beach Range Rd Marina AWSC - 7.0 A - 7.0 A

8 California Ave & Highway 1/Monterey Rd Caltrans Signal - 38.8 D - 36.4 D
9 California Ave & Edgewater Mall Sand City AWSC - 10.2 B - 13.9 B

10 California Ave & Playa Ave Sand City AWSC - 11.9 B - 45.6 E
11 Del Monte Blvd & Playa Ave Seaside Signal - 18.8 B - 19.1 B

Del Monte Blvd & La Salle Ave - 6.5 A - 11.9 B
12

Worst Approach 
Seaside SSSC

WB 48.5 E WB 103 F
13 Del Monte Blvd & Tioga Ave Seaside Signal - 13.3 B - 15.9 B

14 Del Monte Blvd & Clementina Ave Seaside Signal - 7.5 A - 6.9 A

15 Del Monte Blvd & Contra Costa/Broadway Ave Seaside Signal - 13.1 B - 10.5 B

Notes:        
1. Analysis performed using HCM 6th & HCM 2000 Edition methodologies.
2. Delay indicated in seconds/vehicle.
3. Signal = Signal Control; AWSC = All-Way Stop Control; SSSC = Side-Street Stop Control
4. LOS Standards:

- Marina: LOS D
- Sand City: LOS D
- Seaside: LOS C
- Caltrans: LOS C/D

5. Intersections that operate below maintaining agency’s LOS standard are highlighted and shown in bold.
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Table ES 4 – Intersection LOS Summary for Cumulative Conditions With Proposed 
Improvements

Cumulative Conditions With Proposed Improvements

Signal Roundabout (SIDRA)

AM Peak PM Peak AM Peak PM Peak

# Intersection
Maintaining

Agency Delay LOS Delay LOS V/C Delay LOS V/C Delay LOS

8 California Ave & 
Highway 1/Monterey Rd Caltrans n/a 0.366 5.6 A 0.587 7.6 A

10 California Ave & 
Playa Ave Sand City 11.0 B 16.4 C 0.303 5.0 A 0.455 8.1 A

12 Del Monte Blvd & 
La Salle Ave Seaside 5.5 A 5.4 A 0.434 6.4 A 0.406 6.5 A

Notes:
1. Analysis performed using HCM 6th & HCM 2000 Edition methodologies.

2. Delay indicated in seconds/vehicle.

3. Signal = Signal Control; AWSC = All-Way Stop Control; SSSC = Side-Street Stop Control

4. LOS Standards:
- Marina: LOS D
- Sand City: LOS D
- Seaside: LOS C
- Caltrans: LOS C/D

5. Intersections that operate below maintaining agency’s LOS standard are highlighted and shown in bold.

Cumulative (2045) Plus Project Conditions
As discussed in the Existing Plus Project Conditions, transit trips were added to cumulative 
condition volumes. These project trips were assigned to study intersections based on the 
proposed transit route. The proposed project is not planning to modify the lane geometry at any 
of the study intersections. Only BRT signal preemption will be added at key study locations along 
the transit route, which will minimize transit delay and improve efficiency. The signal preemptions 
will only be provided on extension of green signal phases to allow the bus to pass through the 
intersection.

The Cumulative Plus Project Condition intersection LOS presented in Table 12. All study 
intersections continue to operate similar to cumulative conditions with a minor increase in overall 
intersection delay. The following intersections would continue to operate at an unacceptable LOS 
under Cumulative and Cumulative Plus Conditions:

 Intersection 8 – California Avenue and Highway 1/Monterey Road (Signal)
 Intersection 10 – California Avenue and La Playa Street (AWSC)
 Intersection 12 – Del Monte Boulevard and La Salle Avenue (SSSC)

The above intersections already met the signal warrant, and as identified in the earlier Cumulative 
Conditions with Improvements section, operations would improve with proposed mitigations.

There is no substantial change in queuing at all the study intersections. The transit operations 
can be further improved with TSP at key study intersections. 

No additional mitigation measures beyond the proposed improvements already identified for the 
Cumulative (No Project) Condition area needed.
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Table ES 5 – Cumulative Plus Project Conditions Intersection Level of Service Summary

Cumulative Conditions Cumulative Plus Project Conditions
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour

# Intersection
Maintaining

Agency
Control

Type MVMT Delay LOS MVMT Delay LOS MVMT Delay LOS MVMT Delay LOS
1 Reservation Rd & DeForest Rd Marina Signal - 20.4 C - 16.8 B - 20.4 C - 17.0 B

2 Reservation Rd & Mc Donalds Dwy Marina Signal - 8.1 A - 8.0 A - 8.1 A - 8.0 A

3 Reservation Rd & Seacrest Ave Marina Signal - 12.2 B - 13.9 B - 12.2 B - 13.9 B

4 Reservation Rd & Vista Del Camino Cir Marina Signal - 16.7 B - 20.9 C - 16.7 B - 21.1 C

5 Reservation Rd & Del Monte Blvd Marina Signal - 25.6 C - 27.8 C - 25.6 C - 27.8 C

6 Del Monte Blvd & Palm Ave Marina Signal - 20.9 C - 16.8 B - 20.9 C - 16.9 B

7 8th Street & Beach Range Rd Marina AWSC - 7.0 A - 7.0 A - 7.0 A - 7.1 A

8 California Ave & Highway 1/Monterey Rd Caltrans Signal - 38.8 D - 36.4 D - 39.3 D - 36.6 D
9 California Ave & Edgewater Mall Sand City AWSC - 10.2 B - 13.9 B - 10.4 B - 14.1 B

10 California Ave & Playa Ave Sand City AWSC - 11.9 B - 45.6 E - 12.2 B - 49.6 E
11 Del Monte Blvd & Playa Ave Seaside Signal - 18.8 B - 19.1 B - 19.5 B - 19.4 B

Del Monte Blvd & La Salle Ave - 6.5 A - 11.9 B - 6.8 A - 12.6 B
12

Worst Approach
Seaside SSSC

WB 48.5 E WB 103 F WB 52.2 F WB 111.2 F
13 Del Monte Blvd & Tioga Ave Seaside Signal - 13.3 B - 15.9 B - 13.3 B - 16.0 B

14 Del Monte Blvd & Clementina Ave Seaside Signal - 7.5 A - 6.9 A - 7.6 A - 6.9 A

15 Del Monte Blvd & Contra Costa/Broadway Ave Seaside Signal - 13.1 B - 10.5 B - 13.2 B - 10.6 B

Notes:
1. Analysis performed using HCM 6th & HCM 2000 Edition methodologies.
2. Delay indicated in seconds/vehicle.
3. Signal = Signal Control; AWSC = All-Way Stop Control; SSSC = Side-Street Stop Control
4. LOS Standards:

- Marina: LOS D
- Sand City: LOS D
- Seaside: LOS C
- Caltrans: LOS C/D

5. Intersections that operate below maintaining agency’s LOS standard are highlighted and shown in bold.
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Vehicle Miles Travelled (VMT) and Estimated Trip Reduction
With the passage of SB 743 in 2018, VMT has become an important indicator for determining if a 
proposed project would result in a “significant transportation impact.” Although jurisdictions (lead 
agencies) had until July 1, 2020 to adopt thresholds of significance and fully implement the 
requirements of SB 743, many agencies are still in the process of adopting local thresholds and 
developing analysis methods. Regardless of an individual agency’s familiarity with analyzing 
VMT, this analysis is now the standard of review under the California Environmental Quality Act 
(CEQA) for projects that are subject to CEQA.  

MST is the lead agency under CEQA for this project but is not a traditional land use agency. As 
such, MST would not be expected to develop and adopt specific policies related to VMT as they 
apply to their projects. Moreover, SB 743 guidance issued by the Office of Planning and Research 
(OPR) clearly states that initiation of new transit service would be exempt from new VMT 
requirements under CEQA. This is because transit projects would be expected to reduce regional 
VMT and therefore result in beneficial impacts. 

The project’s fundamental purpose and objective is to reduce congestion on Highway 1 from local 
and inter-regional commuter traffic and improve overall mobility for residents and visitors. The 
project would therefore result in clear environmental benefits by providing a public transit option 
as an alternative to single-occupancy driving along this section of Highway 1 from Marina to Sand 
City (and points beyond).

Table ES-6 provides an estimate of vehicle trip reduction resulting from the project:

Table ES 6 – Estimated Vehicle Trip Reduction 

Metric Units/Values

Transit headways during the AM/PM peak period (6:00-
10:00 AM; 4:00-8:00 PM)

10-minute headways

Number of buses in one direction for 8 hours 48 bus trips

Total number of buses for both directions 96 bus trips

Bus occupancy for peak direction 90 percent

Bus occupancy for off peak direction 30 percent

Capacity of bus carriage 40 passengers

Total number of daily passengers on SURF! 2,304 daily passengers

Estimated Annual Ridership 601,344

Private vehicle occupancy rate 1.1 persons per vehicle

Total reduction in vehicle trips per week 2,095 trips per day



097541001 Transportation Impact Analysis
MST SURF! Busway and Bus Rapid Transit Project March 2021

Page 10

Metric Units/Values

Number of days operating per week 5 days per week

Total reduction in vehicle trips per week 10,473 trips per week

Total reduction in vehicle trips per year 544,582 trips per year

Secondary environmental benefits would be realized from reductions in criteria air pollutants and 
greenhouse gas emissions. 

Trip reduction would also result in a corresponding reduction in vehicle miles travelled (VMT). As 
noted above, as a transit project, an analysis of VMT is not required based on OPR Guidelines, 
However, based on ridership, trip reduction and assumptions for per capita rider trip length1, it is 
estimated that the project could eliminate approximately 2.7 million vehicle miles traveled on the 
roadway network each year.

  

1 Average trip length is estimated at 5 miles, which is the travel length of the busway route from the Palm 
Avenue platform to where the route ends in Seaside. 
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1. INTRODUCTION

Monterey-Salinas Transit (MST), as the sole local transit service operator in Monterey County, 
will be the primary project sponsor while partnering with the Cities of Marina, Sand City, and 
Seaside. MST will operate the MST SURF! Busway and Bus Rapid Transit service, which includes 
the buses and transit stops. The proposed project will complement the existing JAZZ service 
through the expansion of the BRT service throughout the Monterey Peninsula area along existing 
and future high travel demand corridors. 

Traffic Impact Analysis
This Transportation Impact Analysis (TIA) presents the findings of the proposed MST SURF! 
Busway and Bus Rapid Transit route in the County of Monterey, California. The project is planned 
to extend from the MST station in the City of Marina, along the Transportation Agency for 
Monterey County (TAMC) Branch Line, and along California Avenue and Del Monte Boulevard in 
the cities of Sand City and Seaside.

Description of Corridor
Given the topographical and geographical conditions in the Monterey Bay Area, Highway 1 is the 
major travel corridor available for commuters driving to local employers. Due to lack of mobility 
options, residents and visitors traveling to and from the Monterey peninsula rely on single 
occupancy driving. This generates a large interregional commuter traffic pattern, highway 
congestion, and mobile-source emissions and pollutants from private vehicles. The MST SURF! 
Busway and Bus Rapid Transit Project will help alleviate these problems while providing a reliable 
and affordable connection to employment, education, and healthcare centers. 

The project will extend approximately six miles along California’s coastline in Monterey County 
and will connect three key cities within the County of Monterey (Marina, Seaside, and Sand City). 
In addition to connecting these three cities, the MST SURF! Busway and Bus Rapid Transit 
alignment and stops will benefit several disadvantaged communities by providing direct 
connections to key neighborhoods and employment centers, including California State University 
at Monterey Bay. Transit stops along the project corridor will also offer multimodal connections to 
some of Monterey County’s most popular biking and walking infrastructure, including the 
Monterey Bay Coastal Recreation Trail and the anticipated Fort Ord Regional Trail and Greenway 
(FORTAG).

The project begins at the existing Marina Transit Exchange and has three stops strategically 
located along the corridor before terminating in the heart of Sand City at the intersection of Contra 
Costa and Broadway. This project will add express service both to and from work and school 
during peak commute times, avoiding Highway 1 when it is heavily congested and improving 
travel time. Figure 1 presents the project location, overall transit route, and proposed stops.
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Analysis Methodology

Development Conditions
This transportation study is based on the following development conditions:

Scenario 1: Existing Conditions

Based on current (pre-Covid) traffic counts taken in 2018/2019, existing roadway geometry, and 
traffic control.

Scenario 2: Existing Plus Project Conditions

Based on existing traffic volumes, existing roadway geometry, and implementation of the 
proposed project.

Scenario 3: Cumulative Conditions (Year 2045)

Based on the cumulative roadway network, as well as traffic forecasted for developments 
anticipated to occur by the year 2045. These forecasts were calculated by using Association of 
Monterey Bay Area Governments (AMBAG)travel demand forecasts and applying difference and 
Furnessing methodologies. 

Scenario 4: Cumulative Plus Project Conditions

Based on cumulative conditions traffic volumes, roadway geometry, and proposed project 
data/information.

Operating Conditions and Criteria for Intersections 
Analysis of potential deficiencies caused by the project at roadway intersections is based on the 
concept of Level of Service (LOS). The LOS of an intersection is a qualitative measure used to 
describe operational conditions. LOS ranges from A (best), which represents minimal delay, to F 
(worst), which represents heavy delay and a facility that is operating at or near its functional 
capacity. LOS for this study were determined using methods defined in the Highway Capacity 
Manual (HCM) and Synchro 10 traffic analysis software.

HCM methodologies include procedures for analyzing side-street stop-controlled (SSSC), all-way 
stop-controlled (AWSC), and signalized intersections. The SSSC procedure defines LOS as a 
function of average control delay for each minor street approach movement. Conversely, the 
AWSC and signalized intersection procedures define LOS as a function of average control delay 
for the overall intersection. Table 1 relates the operational characteristics associated with each 
LOS category for signalized and unsignalized intersections.
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Table 1 – Intersection Level of Service Definitions

Level 
of

Service
Description

Signalized
(Avg. control 

delay
per vehicle- 

sec/veh)

Unsignalized
(Avg. control 

delay per 
vehicle- 
sec/veh)

Roundabout
(Avg. control 

delay per 
vehicle- 
sec/veh)

A
Free flow with no delays. Users are 
virtually unaffected by others in the traffic 
stream.

< 10  10  10

B Stable traffic. Traffic flows smoothly with 
few delays.  10 – 20  10 – 15  10 – 15

C
Stable flow but the operation of individual 
users becomes affected by other 
vehicles. Modest delays.

 20 – 35  15 – 25  15 – 25

D

Approaching unstable flow. Operation of 
individual users becomes significantly 
affected by other vehicles. Delays may be 
more than one cycle during peak hours.

 35 – 55  25 – 35  25 – 35

E
Unstable flow with operating conditions at 
or near the capacity level. Long delays 
and vehicle queuing.

 55 – 80  35 – 50  35 – 50

F

Forced or breakdown flow that causes 
reduced capacity. Stop and go traffic 
conditions. Excessive long delays and 
vehicle queuing.

 80 or 
V/C > 1.0

 50 or 
V/C > 1.0

 50 or 
V/C > 0.85

Sources:  Transportation Research Board, Highway Capacity Manual 6th Edition, National Research Council

Project-related deficiencies are determined by comparing conditions without the proposed project 
to those with the proposed project. Project-related deficiencies at study intersections are created 
when traffic from the proposed project causes the LOS to fall below the maintaining agency’s LOS 
threshold or causes deficient intersections to deteriorate further.

Roadway facilities evaluated in this study are located in and maintained by various agencies 
including the City of Marina, the City of Seaside, Sand City, the California Department of 
Transportation (Caltrans) District 5, and the Federal Highway Administration (FHWA). Each 
agency has developed unique LOS standards, which are summarized below:

City of Marina

The City of Marina has established a minimum LOS D traffic operation standard for all 
intersections, highway segments, and major roads within the Marina Planning Area. In the event 
that an existing intersection is operating at an unacceptable LOS, the existing LOS will be 
maintained or improved. Projects which will cause highway segments or major roads within the 
Marina Planning Area to fall below LOS D shall not be approved unless the City finds that feasible 
mitigation measures are not available.

City of Seaside

The City of Seaside has established the following guidelines for the following intersection types:
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 Signalized Intersections:
o LOS Standard: LOS C
o If an intersection operates at an unacceptable LOS D, a significant impact would 

occur if a project increases average delay more than 2.0 seconds.
o If an intersection operates at an unacceptable LOS E or F, a significant impact 

would occur if a project increases average delay more than 1.0 second.
o In addition, the LOS of a signal can be exceeded if all the following are satisfied:

 LOS deficiency is short-term
 Physical or environmental constraints
 The forecasted average vehicle delay is within 2.0 seconds of the 

acceptable LOS standard
 The project has minimal impact at the location in question
 Credit can be given for signal timing optimization, implementation of signal 

coordination, and/or implementation of intelligent transportation systems
 Unsignalized Intersections

o LOS Standard
 LOS C for the average delay for all entering traffic at most locations
 LOS D or E or F for side street in conjunction with peak hour signal warrants 

described in the most recent version of the Caltrans Traffic Manual
 Roundabouts

o LOS Standard: C
o Must be consistent with the FHWA Roundabouts: An Informational Guide, June 

2000, or the most recent update. A summary of FHWA roundabout requirements 
is provided below.

Sand City

Sand City has established a minimum LOS D traffic operation standard or as indicated within the 
Congestion Management Plan of TAMC.

Caltrans

LOS thresholds for Caltrans are taken from the December 2002 Guide for the Preparation of 
Traffic Impact Studies. As of May 20, 2020, Caltrans has updated their guidelines based on SB 
743 (Vehicle Miles Traveled - Focused Transportation Impact Study Guidelines); however, No 
LOS thresholds are stated in the updated guidelines. 

For the purposes of this analysis, project-related operational deficiencies at study intersections 
are defined to occur when the addition of project traffic:

1. Causes operations to deteriorate from an acceptable level (LOS C) to an unacceptable 
level (LOS D or worse).

2. Causes the existing measure of effectiveness (average delay) to deteriorate at a State-
operated intersection operating at worse than LOS C.
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Under some circumstances, Caltrans will work with local agencies to determine an acceptable 
LOS standard on a case-by-case basis when the study roadway facility is constrained, and the 
LOS C objective is infeasible.

The volume-to-capacity (V/C) ratios Measure of Effectiveness (MOE) was assumed for the 
freeway analysis and calculated using Highway Capacity Software (HCS). This is because the 
freeway roadway network is oversaturated during the peak periods with and without the project 
and segment densities do not accurately describe operating conditions.

Roundabout Analysis - FHWA Requirements

Roundabouts: An Information Guide (June 2000) by the FHWA was used for additional 
roundabout guidance. In this guide, the FHWA states that, for acceptable roundabout operation, 
it is advised that the critical V/C ratio not exceed 0.85 on any leg of a roundabout. A V/C over 0.85 
is considered overcapacity and a LOS F. Therefore, all roundabouts must operate at a volume to 
capacity ratio of 0.85 or better for any leg regardless of intersection LOS.

Study Intersections  
The proposed project would operate through several existing intersections. To assess changes 
in traffic conditions, the following intersections were selected for evaluation in consultation with 
TAMC:

1. DeForest Road/Reservation Road (Signal)
2. McDonalds Road/Reservation Road (Signal)
3. Seacrest Avenue/Reservation Road (Signal)
4. Vista Del Camino Circle/Reservation Road (Signal)
5. Del Monte Boulevard/Reservation Road (Signal)
6. Del Monte Boulevard/Palm Avenue (Signal)
7. 8th Street/Beach Range Road (AWSC)
8. Del Monte Boulevard/Monterey Road/California Avenue/Highway 1 (Signal)
9. Edgewater Mall/California Avenue (AWSC)
10. Playa Avenue/California Avenue (AWSC)
11. Del Monte Boulevard/Playa Avenue (Signal)
12. Del Monte Boulevard/LaSalle Avenue (SSSC)
13. Del Monte Boulevard/Tioga Avenue (Signal)
14. Del Monte Boulevard/Clementina Avenue (Signal)
15. Del Monte Boulevard/Contra Costa Street/Broadway Avenue (both intersections operate 

on the same controller) (Signal)

These study intersections are illustrated Figure 2 and Figure 3.

Report Organization
This transportation impact analysis includes the following chapters:

Chapter 2 describes the existing pedestrian, bike, transit, and motorist transportation system in 
the project vicinity, as well as current operating conditions at study intersections.
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Chapter 3 discusses the proposed project’s signal and roadway improvements as well as 
methodologies and assumptions used to create the model for project conditions.

Chapter 4 describes Existing Plus Project Conditions and analysis.

Chapter 5 discusses Cumulative Conditions with and without the project.

A technical appendix is also attached containing traffic count data, intersection LOS, and analysis 
output sheets.
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2. EXISTING CONDITIONS

Existing Roadway Network
Below is a description of the principal roadways that the BRT route will operate along:

Reservation Road is a 96-foot wide four-lane arterial with a posted speed of 35 miles per hour 
(mph) and wide raised or two-way left turn lane median. There are marked bike lanes and 
pedestrian facilities on both sides of the street as well as some on-street parking. Surrounding 
land uses are retail, restaurant, office, and residential. Reservation Road not only serves local 
Marina traffic, but also regional traffic between Salinas and the Monterey Bay.

Del Monte Boulevard (City of Marina and Seaside) is a four-lane arterial with a posted speed 
limit of 35 mph. The width of Del Monte Boulevard is approximately 90 feet in the City of Marina 
and approximately 63 feet in the City of Seaside. Del Monte Boulevard has pedestrian facilities 
on both sides of the street with connections to the Monterey Peninsula Recreational Trail (MPRT) 
in the City of Marina. Surrounding land uses are retail, restaurant, office, and residential. Del 
Monte Boulevard not only serves local Marina and Seaside traffic, but also regional traffic between 
Salinas and the Monterey Bay.

California Avenue is a 46-foot two-lane arterial with a posted speed limit of 40 mph. Pedestrian 
facilities, bus facilities, and Class II bicycle lanes exist on both sides of California Avenue. The 
surrounding land use includes the Edgewater Shopping Center. California Avenue not only serves 
local Sand City traffic, bus also regional traffic to/from the City of Seaside and Monterey Bay.

Playa Avenue is a 48-foot two-lane collector with a posted speed limit of 25 mph and a two-way 
left turn lane. West of Del Monte Boulevard, a Class II bicycle facility and sidewalks are provided 
on both sides of the road, and a transit facility exists along the north side of Playa Avenue just 
west of California Avenue. The Monterey Peninsula Recreational Trail connects to the west end 
of Playa Ave. These surrounding land uses include retail, restaurant, school, and residential uses.

Existing Bicycle and Pedestrian Facilities
Pedestrian facilities exist along the project corridor for passengers to access the existing bus 
facilities. Sidewalks are provided along Reservation Road and Del Monte Avenue, as well as a 
Class I multi-use path along Del Monte Boulevard in the City of Marina. In addition, sidewalks are 
also provided along California Avenue, La Playa Avenue and Del Monte Boulevard in the cities of 
Seaside and Sand City.

Existing Class I, II, & III bikeway facilities in the project corridor are discussed below:

Class I facilities are paved bicycle paths that are physically separated from the vehicular travel 
lane. A Class I bike facility (e.g. Beach Range Road/Monterey Peninsula Recreational Trail) exists 
along the beach within the project vicinity. 

Class II facilities are striped bike lanes along the street. Class II bike lanes currently exist along 
Reservation Road, Del Monte Boulevard (in the City of Marina only), California Avenue, La Playa 
Avenue (west of California Avenue), and Broadway Avenue.
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Class III bicycle facilities are bike routes denoted by signs that are shared with vehicles along the 
roadway. Class III bike lanes do not currently existing within the Project Vicinity.

Existing Peak-Hour Turning Movement Volumes
Weekday intersection turning movement volumes for the existing study intersections were 
collected on the following days:

 Marina Intersection (from the Marina Downtown Study)
o September 26, 2018

 Seaside and Sand City Intersections
o Intersection 8: August 20, 2019
o All other intersections: December 11, 2019

These counts included passenger cars, heavy vehicles, bicycles, and pedestrians. Volumes for 
intersections were collected during the AM and PM peak periods of 7:00-9:00 AM and 4:00-6:00 
PM, respectively. All traffic counts were collected when local schools were in session and the 
weather was fair.

Peak hour volumes at each intersection’s respective peak were conservatively used in this 
analysis, therefore, some volume imbalances were observed between study intersections. Where 
imbalances occurred, volumes were conservatively increased above what was counted. Existing 
conditions lane geometry and intersection control is shown in Figure 4. Existing peak hour turning 
movement volumes are shown in Figure 5. 

A site visit was completed in March 2020; however, due to California restrictions and an increase 
in employees working from home as a result of COVID-19, observed traffic patterns were not 
representative of typical weekday AM and PM peak commute traffic. To accurately model existing 
conditions, typical weekday traffic queueing and travel speed information was obtained from 
Google Maps.

U-turns are analyzed (and illustrated in all figures) as left-turns since HCM methodologies do not 
support analysis of U-turns. Intersection volume data sheets for all traffic counts are provided in 
Appendix B.
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Existing Level of Service at Study Intersections
Traffic operations were evaluated at the study intersections based existing conditions lane 
geometry, traffic control, and peak hour traffic volumes. Software values were adjusted to match 
the field conditions.

Intersection analysis results are presented in Table 2 and output calculation sheets are included 
in Appendix C.

Table 2 – Existing Conditions Intersection Level of Service

Existing (2018/2019) Conditions
AM Peak Hour PM Peak Hour

# Intersection
Maintaining

Agency
Control

Type MVMT Delay LOS MVMT Delay LOS
1 Reservation Rd & DeForest Rd Marina Signal - 14.4 B - 14.5 B

2 Reservation Rd & Shopping Center Marina Signal - 6.3 A - 7.0 A

3 Reservation Rd & Seacrest Ave Marina Signal - 9.6 A - 11.8 B

4 Reservation Rd & Vista Del Camino Cir Marina Signal - 8.5 A - 15.8 B

5 Reservation Rd & Del Monte Blvd Marina Signal - 19.5 B - 19.7 B

6 Del Monte Blvd & Palm Ave Marina Signal - 16.9 B - 14.3 B

7 8th Street & Beach Range Rd Marina AWSC - 7.0 A - 7.0 A

8 California Ave & Highway 1/Monterey Rd Caltrans Signal - 40.3 D - 37.9 D
9 California Ave & Edgewater Mall Sand City AWSC - 9.2 A - 11.9 B

10 California Ave & Playa Ave Sand City AWSC - 9.9 A - 20.2 C

11 Del Monte Blvd & Playa Ave Seaside Signal - 14.1 B - 15.9 B

Del Monte Blvd & La Salle Ave - 2.9 A - 2.5 A
12

Worst Approach
Seaside SSSC

WB 16.2 C WB 19.6 C

13 Del Monte Blvd & Tioga Ave Seaside Signal - 10.7 B - 13.5 B

14 Del Monte Blvd & Clementina Ave Seaside Signal - 6.7 A - 6.2 A

15 Del Monte Blvd & Contra Costa St Seaside Signal - 8.3 A - 7.6 A

Notes:        
1. Analysis performed using HCM 6th & HCM 2000 Edition methodologies.
2. Delay indicated in seconds/vehicle.
3. Signal = Signal Control; AWSC = All-Way Stop Control; SSSC = Side-Street Stop Control; MVMT-Movement
4. LOS Standards:

- Marina: LOS D
- Sand City: LOS D
- Seaside: LOS C
- Caltrans: LOS C/D

5. Intersections that operate below maintaining agency’s LOS standard are highlighted and shown in bold.

Based on the results, all the intersections are operating at acceptable level of service except 
California Avenue/Highway 1/Monterey Road. Currently, this intersection is operating at LOS D 
during the peak hour. This is mainly due to closely spaced intersections, phasing, and traffic 
volumes. 
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Existing Conditions Queueing
After completing the intersection LOS, queuing summary for all study intersections was prepared. 
Table 3 provides a summary of approximate queue lengths and number of vehicles in each queue 
during AM and PM peak hours of operations for all study intersections.



097541001 Transportation Impact Analysis
MST SURF! Busway and Bus Rapid Transit Project March 2021

Page 26

Table 3 – Existing Conditions 95th Percentile Queue Summary
95th Percentile 

Queue Length (ft) # Vehicles
Intersection MVMT Pocket

Length (ft)
AM Peak PM Peak AM Peak PM Peak

NBL/T - 50 75 2 3
NBR 80 50 75 2 3
SBLT - 100 100 4 4
SBR 50 75 50 3 2
EBL 320 50 75 2 3
EBR 320 25 25 1 1
WBL 170 75 75 3 3

1 Reservation Rd &
DeForest Rd

WBR 95 50 25 2 1
NBL/T - 50 50 2 2
SBL/T - 75 75 3 3
SBR 100 50 50 2 2
EBL 150 75 125 3 5

2 Reservation Rd &
Shopping Center

WBR 25 75 75 3 3
NBL 110 100 125 4 5
EBR 50 75 100 3 43 Reservation Rd &

Seacrest Ave
WBL 200 125 175 5 7
NBR 50 25 50 1 2
SBR 80 25 75 1 3
EBL 200 75 175 3 7
WBL 150 50 100 2 4

4 Reservation Rd &
Vista Del Camino

WBR 100 50 150 2 6
NBL 490 125 150 5 6

NBR 1 665 75 125 3 5
NBR 2 665 75 150 3 6
SBL 1 200 75 100 3 4
SBL 2 200 125 125 5 5
EBR 150 150 175 6 7

WBL 1 100 175 175 7 7
WBL 2 100 275 275 11 11

5 Reservation Rd &
Del Monte Blvd

WBR 150 100 175 4 7
NBL 150 75 150 3 6
SBL 150 50 75 2 3
SBR 100 75 75 3 3

EBL/T - 125 100 5 4
EBR 50 100 75 4 3
WBL - 100 50 4 2

6 Del Monte Blvd &
Palm Ave

WBR 225 50 50 2 2
EBT - 25 50 1 2

7 8th St &
Beach Range Rd WBT - 50 50 2 2

NBR - 150 250 6 10
EBL/T 660 475 900 19 36
EBR 645 275 675 11 27
WBL - 125 100 5 4

8 Hwy 1/Monterey Rd &
California Ave

WBR - 100 100 4 4
NBL/T 130 50 150 2 6

SBR - 100 100 4 49 California Ave &
Edgewater Mall

EBL/R 90 50 225 2 9
NBL/T - 50 100 2 4
NBR 50 75 100 3 410 California Ave &

La Playa Ave
SBL 150 50 50 2 2
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Table 3 – Existing Conditions 95th Percentile Queue Summary (Cont.)

95th Percentile 
Queue Length (ft) # Vehicles

Intersection MVMT Pocket
Length (ft)

AM Peak PM Peak AM Peak PM Peak
EBL 120 50 75 2 3
WBL - 75 100 3 410 California Ave &

La Playa Ave
WBR/T - 100 150 4 6
NBL 1 240 50 100 2 4
NBL 2 240 75 125 3 5

SBL 150 50 50 2 2
EBL 120 50 100 2 4
EBR - 75 100 3 4

11 Del Monte Ave &
La Playa Ave

WBL 50 75 75 3 3
NBR/T - 25 50 1 2

SBL 100 50 75 2 3
WBL - 75 75 3 3

12 Del Monte Ave &
La Salle Rd

WBR 100 50 50 2 2
NBL 200 75 125 3 5
SBL 220 50 50 2 2
EBL 75 75 100 3 4
WBL 275 50 50 2 2

13 Del Monte Ave &
Tioga Ave

WBR 150 50 50 2 2
SBL 70 75 50 3 2

14 Del Monte Ave &
Clementina Ave WBR 175 75 50 3 2

NBL 75 125 100 5 4
15 Del Monte Ave &

Contra Costa Rd EBR 120 100 100 4 4

XX indicates queue exceeds available storage length

Based on existing conditions field observations conducted in the downtown study and Google 
Map congestion historical data from pre-COVID-19 conditions, even though few intersection 
queues exceeded the available storage length, they were able to clear within one or two cycle 
lengths. 
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3. PROPOSED PROJECT

As described in the introduction chapter, this project will extend approximately six miles along 
California’s coastline in Monterey County and will connect three key cities within the county 
(Marina, Seaside, and Sand City). The MST SURF! Busway and Bus Rapid Transit Project begins 
at the existing Marina Transit Exchange and has three stops strategically located along the 
corridor before terminating in the heart of Sand City at the intersection of Contra Costa Street and 
Broadway Avenue. The proposed transit stop locations are: Palm Avenue at Del Monte 
Boulevard, 5th Street multimodal location, and the Sand City transit center on Playa Avenue. The 
project proposes to add express service in both directions during peak commute times to improve 
the travel time by avoiding the Highway 1 during the heavily congested peak periods.  

4. EXISTING PLUS PROJECT CONDITIONS

Based on discussions with the project team, it was assumed that the transit headways for the 
project would be 10 minutes for both the northbound and southbound directions. Based on this 
assumption, there will be six southbound and six northbound buses operating during the AM and 
PM peak hours. For analysis purposes, these transit trips were converted to Passenger Car 
Equivalent (PCE). PCE is a unit used in the transportation industry to represent a large vehicle 
on a road by expressing it as the number of equivalent passenger vehicles. PCE for transit was 
roughly two, the six buses were equivalent to 12 regular vehicles, and these 12 vehicles were 
added to Existing Plus Project Conditions for inbound and outbound. These project trips were 
assigned to study intersections based on the proposed transit route. 

These “added” vehicle trips represent a very conservative analysis to examine the effect of adding 
BRT buses to existing traffic operations on the local roadway network. The analysis does not 
account for the significant number of vehicle trips that would be taken off both the freeway and 
local roadways. 

Existing Plus Project Intersection Level of Service 
The Existing Plus Project Condition lane geometry and volumes are presented in Figure 6 and 
Figure 7. This project does not propose to modify the lane geometry at any study intersections 
and only proposes to add BRT signal preemption at key intersections along the transit route. The 
possible preemption signals would be, Reservation Road/Del Monte Road, Del Monte Road/Palm 
Avenue, and Del Monte Boulevard/Playa Avenue intersections. Preemptive improvements would 
minimize transit delay and improve efficiency of the system.

Intersection LOS results are presented in Table 4 for Existing Plus Project Conditions. All study 
intersections continue to operate at acceptable LOS similar to existing conditions LOS, with minor 
increases in intersection delay observed at study intersections.
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Table 4 – Existing Plus Project Conditions Intersection Level of Service

Existing Conditions Existing Plus Project Conditions
AM Peak Hour PM Peak Hour AM Peak Hour PM Peak Hour

# Intersection
Maintaining 

Agency
Control 

Type MVMT Delay LOS MVMT Delay LOS MVMT Delay LOS MVMT Delay LOS
1 Reservation Rd & DeForest Rd Marina Signal - 14.4 B - 14.5 B - 14.5 B - 14.5 B

2 Reservation Rd & Mc Donalds Dwy Marina Signal - 6.3 A - 7.0 A - 6.3 A - 7.0 A

3 Reservation Rd & Seacrest Ave Marina Signal - 9.6 A - 11.8 B - 9.6 A - 11.8 B

4 Reservation Rd & Vista Del Camino Cir Marina Signal - 8.5 A - 15.8 B - 8.5 A - 15.8 B

5 Reservation Rd & Del Monte Blvd Marina Signal - 19.5 B - 19.7 B - 19.6 B - 19.7 B

6 Del Monte Blvd & Palm Ave Marina Signal - 16.9 B - 14.3 B - 16.9 B - 14.4 B

7 8th Street & Beach Range Rd Marina AWSC - 7.0 A - 7.0 A - 7.0 A - 7.1 A

8 California Ave & Highway 1/Monterey Rd Caltrans Signal - 40.3 D - 37.9 D - 40.9 D - 38.2 D
9 California Ave & Edgewater Mall Sand City AWSC - 9.2 A - 11.9 B - 9.3 A - 12.1 B

10 California Ave & Playa Ave Sand City AWSC - 9.9 A - 20.2 C - 10.0 A - 21.2 C

11 Del Monte Blvd & Playa Ave Seaside Signal - 14.1 B - 15.9 B - 14.5 B - 16.1 B

Del Monte Blvd & La Salle Ave - 2.9 A - 2.5 A - 2.9 A - 2.5 A
12

Worst Approach
Seaside SSSC

WB 16.2 C WB 19.6 C WB 16.6 C WB 20.0 C

13 Del Monte Blvd & Tioga Ave Seaside Signal - 10.7 B - 13.5 B - 10.7 B - 13.5 B

14 Del Monte Blvd & Clementina Ave Seaside Signal - 6.7 A - 6.2 A - 6.7 A - 6.2 A

15 Del Monte Blvd & Contra Costa/Broadway Ave Seaside Signal - 8.3 A - 7.6 A - 8.3 A - 7.6 A

Notes:
1. Analysis performed using HCM 6th & HCM 2000 Edition methodologies.
2. Delay indicated in seconds/vehicle.
3. Signal = Signal Control; AWSC = All-Way Stop Control; SSSC = Side-Street Stop Control
4. LOS Standards:

- Marina: LOS D
- Sand City: LOS D
- Seaside: LOS C
- Caltrans: LOS C/D

5. Intersections that operate below maintaining agency’s LOS standard are highlighted and shown in bold.
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Existing Plus Project Intersection Queuing
In addition to the LOS analysis, an existing plus project queuing summary is included in Table 5.   

Overall, there is no anticipated impact at study intersections with implementation of the project. 
In addition to queueing summary from sim-traffic modeling, transit signal priority (TSP) was tested 
at key study locations where transit makes left or right turns. Whenever TSP is activated, there is 
minor increase in side street delay and queue; however, within two cycles the intersection 
operation is in normal conditions. There is no impact to any of the study intersections with 
proposed transit operations or option of TSP implementation. 
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Table 5 – Existing Plus Project Conditions 95th Percentile Queue Summary
95th Percentile 

Queue Length (ft) # Vehicles
Intersection MVMT Pocket

Length (ft)
AM Peak PM Peak AM Peak PM Peak

NBL/T - 50 75 2 3
NBR 80 50 75 2 3
SBLT - 75 100 3 4
SBR 50 75 75 3 3
EBL 320 50 75 2 3
EBR 320 50 50 2 2
WBL 170 50 75 2 3

1 Reservation Rd &
DeForest Rd

WBR 95 25 50 1 2
NBL/T - 25 50 1 2
SBL/T - 75 75 3 3
SBR 100 50 50 2 2
EBL 150 75 100 3 4

2 Reservation Rd &
Shopping Center

WBR 25 75 75 3 3
NBL 110 100 125 4 5
EBR 50 75 100 3 43 Reservation Rd &

Seacrest Ave
WBL 200 125 150 5 6
NBR 50 25 50 1 2
SBR 80 25 75 1 3
EBL 200 75 175 3 7
WBL 150 50 100 2 4

4 Reservation Rd &
Vista Del Camino

WBR 100 50 150 2 6
NBL 490 150 150 6 6

NBR 1 665 75 150 3 6
NBR 2 665 75 150 3 6
SBL 1 200 75 100 3 4
SBL 2 200 125 125 5 5
EBR 150 150 150 6 6

WBL 1 100 250 175 10 7
WBL 2 100 250 250 10 10

5 Reservation Rd &
Del Monte Blvd

WBR 150 100 175 4 7
NBL 150 75 150 3 6
SBL 150 50 75 2 3
SBR 100 100 75 4 3

EBL/T - 175 100 7 4
EBR 50 100 75 4 3
WBL - 100 50 4 2

6 Del Monte Blvd &
Palm Ave

WBR 225 50 50 2 2
EBT - 25 50 1 2

7 8th St &
Beach Range Rd WBT - 50 50 2 2

NBR - 175 225 7 9
EBL/T 660 600 925 24 37
EBR 645 300 600 12 24
WBL - 100 100 4 4

8 Hwy 1/Monterey Rd &
California Ave

WBR - 100 100 4 4
NBL/T 130 75 200 3 8

SBR - 75 100 3 49 California Ave &
Edgewater Mall

EBL/R 90 50 225 2 9
NBL/T - 50 125 2 5
NBR 50 75 100 3 410 California Ave &

La Playa Ave
SBL 150 50 50 2 2
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Table 5 – Existing Plus Project Conditions 95th Percentile Queue Summary (Cont.)

95th Percentile 
Queue Length (ft) # Vehicles

Intersection MVMT Pocket
Length (ft)

AM Peak PM Peak AM Peak PM Peak
EBL 120 25 75 1 3
WBL - 75 100 3 410 California Ave &

La Playa Ave
WBR/T - 125 175 5 7
NBL 1 240 75 100 3 4
NBL 2 240 100 150 4 6

SBL 150 50 50 2 2
EBL 120 50 100 2 4
EBR - 75 125 3 5

11 Del Monte Ave &
La Playa Ave

WBL 50 75 75 3 3
NBR/T - 25 50 1 2

SBL 100 50 75 2 3
WBL - 75 75 3 3

12 Del Monte Ave &
La Salle Rd

WBR 100 50 50 2 2
NBL 200 75 150 3 6
SBL 220 50 50 2 2
EBL 75 75 100 3 4
WBL 275 50 50 2 2

13 Del Monte Ave &
Tioga Ave

WBR 150 50 50 2 2
SBL 70 75 50 3 2

14 Del Monte Ave &
Clementina Ave WBR 175 50 50 2 2

NBL 75 125 100 5 4
15 Del Monte Ave &

Contra Costa Rd EBR 120 100 100 4 4

XX indicates queue exceeds available storage length
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5. CUMULATIVE CONDITIONS

Traffic operations were evaluated under the following cumulative conditions:

 Cumulative (2045) Conditions
 Cumulative (2045) Plus Project Conditions

Cumulative Transportation Network Improvements
Future Conditions describes the conditions anticipated in 2045. AMBAG Regional Travel Demand 
Model was used to determine future traffic growth on Reservation Road and Del Monte Boulevard 
with the proposed Downtown Plan Redevelopment representing the average trips that would be 
generated. The 2018 Regional Travel Demand Model incorporates regional growth, traffic 
congestion, and alternative transportation mode share. The intersection volumes were developed 
by Furnessing the AMBAG Baseline (2015) and Metropolitan Transportation Plan Year (2040) 
link data as well as existing traffic counts.

Figure 8 illustrates the intersection geometry and traffic control used in the Cumulative (2040) 
conditions analysis. It is assumed that signal timing changes will be implemented prior to 2040 to 
service traffic pattern changes and increases.

Cumulative Volumes
Cumulative volume growth in the study area was determined based on the AMBAG model to 
estimate future volume growth in the study area. 

Year 2040 roadway link volumes from the recently certified AMBAG Travel Demand Forecast 
model were obtained for Cumulative traffic volume growth estimates. The model was used to plot 
bi-directional AM and PM peak-hour traffic volumes on each segment along roadways within the 
study area. Model base year (2015) and horizon year (2040) forecast volumes were compared to 
determine the annual incremental growth in traffic volumes at study intersection approach and 
departure links. 

For this project, the year 2045 was utilized for Cumulative Conditions. The model only analyzes 
2040 conditions so, the annual incremental growth in traffic to 2040 was interpolated to 2045 
turning movement volumes by adding the growth increment to the current year (2018) traffic count 
volumes to calculate the final adjusted roadway link forecast volume. Final adjusted forecast 
volumes were then converted to Cumulative (2045) intersection turning movement volumes using 
a process commonly referred to as the Furness method. The Furness method uses an iterative 
process to derive future turning movement volumes based on future year roadway link volumes 
and an initial estimate of turning percentages (obtained from the existing 2018 intersection turning 
movement counts). 

Cumulative (2045) conditions peak hour traffic volumes are shown in Figure 9.
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Cumulative Intersection Level of Service 
Traffic operations were evaluated at the study intersections based on Cumulative Conditions lane 
geometry and traffic control as shown in Figure 8 and Cumulative peak hour traffic volumes as 
shown in Figure 9. 

The following intersections would operate at an unacceptable LOS under Cumulative conditions:

 Intersection 8 – California Avenue and Highway 1/Monterey Road (Signal)
 Intersection 10 – California Avenue and La Playa Street (AWSC)
 Intersection 12 – Del Monte Boulevard and La Salle Avenue (SSSC)

Results of the analysis are presented in Table 6 and Synchro output sheets are provided in 
Appendix E.







097541001         Transportation Impact Analysis
MST SURF! Busway and Bus Rapid Transit Project March 2021

Page 39

Table 6 – Cumulative Conditions Intersection Level of Service

Cumulative Conditions
AM Peak Hour PM Peak Hour

# Intersection
Maintaining 

Agency
Control 

Type MVMT Delay LOS MVMT Delay LOS
1 Reservation Rd & DeForest Rd Marina Signal - 20.4 C - 16.8 B

2 Reservation Rd & Mc Donalds Dwy Marina Signal - 8.1 A - 8.0 A

3 Reservation Rd & Seacrest Ave Marina Signal - 12.2 B - 13.9 B

4 Reservation Rd & Vista Del Camino Cir Marina Signal - 16.7 B - 20.9 C

5 Reservation Rd & Del Monte Blvd Marina Signal - 25.6 C - 27.8 C

6 Del Monte Blvd & Palm Ave Marina Signal - 20.9 C - 16.8 B

7 8th Street & Beach Range Rd Marina AWSC - 7.0 A - 7.0 A

8 California Ave & Highway 1/Monterey Rd Caltrans Signal - 38.8 D - 36.4 D
9 California Ave & Edgewater Mall Sand City AWSC - 10.2 B - 13.9 B

10 California Ave & Playa Ave Sand City AWSC - 11.9 B - 45.6 E
11 Del Monte Blvd & Playa Ave Seaside Signal - 18.8 B - 19.1 B

Del Monte Blvd & La Salle Ave - 6.5 A - 11.9 B
12

Worst Approach 
Seaside SSSC

WB 48.5 E WB 103 F
13 Del Monte Blvd & Tioga Ave Seaside Signal - 13.3 B - 15.9 B

14 Del Monte Blvd & Clementina Ave Seaside Signal - 7.5 A - 6.9 A

15 Del Monte Blvd & Contra Costa/Broadway Ave Seaside Signal - 13.1 B - 10.5 B

Notes:        
1. Analysis performed using HCM 6th & HCM 2000 Edition methodologies.
2. Delay indicated in seconds/vehicle.
3. Signal = Signal Control; AWSC = All-Way Stop Control; SSSC = Side-Street Stop Control
4. LOS Standards:

- Marina: LOS D
- Sand City: LOS D
- Seaside: LOS C
- Caltrans: LOS C/D

5. Intersections that operate below maintaining agency’s LOS standard are highlighted and shown in bold.
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Cumulative Conditions Queueing
After completing the intersection level of service, a queuing summary for all study intersections 
was prepared. Table 7 provides the queuing summary, length of queue and number of vehicles 
in the queue for all study intersections.
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Table 7 – Cumulative Conditions 95th Percentile Queue Summary
95th Percentile 

Queue Length (ft) # Vehicles
Intersection MVMT Pocket

Length (ft)
AM Peak PM Peak AM Peak PM Peak

NBL/T - 50 100 2 4
NBR 80 50 75 2 3
SBLT - 100 100 4 4
SBR 50 75 75 3 3
EBL 320 50 75 2 3
EBR 320 25 50 1 2
WBL 170 75 75 3 3

1 Reservation Rd & 
DeForest Rd

WBR 95 50 75 2 3
NBL/T - 50 50 2 2
SBL/T - 75 100 3 4
SBR 100 75 50 3 2
EBL 150 125 125 5 5

2 Reservation Rd & 
Shopping Center

WBR 25 75 75 3 3
NBL 110 150 150 6 6
EBR 50 100 125 4 53 Reservation Rd & 

Seacrest Ave
WBL 200 175 225 7 9
NBR 50 75 100 3 4
SBR 80 50 150 2 6
EBL 200 175 225 7 9
WBL 150 150 175 6 7

4 Reservation Rd & 
Vista Del Camino

WBR 100 75 175 3 7
NBL 490 275 200 11 8

NBR 1 665 100 150 4 6
NBR 2 665 125 175 5 7
SBL 1 200 150 100 6 4
SBL 2 200 175 150 7 6
EBR 150 225 250 9 10

WBL 1 100 175 175 7 7
WBL 2 100 325 525 13 21

5 Reservation Rd & 
Del Monte Blvd

WBR 150 125 250 5 10
NBL 150 125 225 5 9
SBL 150 100 100 4 4
SBR 100 100 125 4 5

EBL/T - 250 125 10 5
EBR 50 100 100 4 4
WBL - 125 75 5 3

6 Del Monte Blvd & 
Palm Ave

WBR 225 75 75 3 3
EBT - 25 50 1 2

7 8th St & 
Beach Range Rd WBT - 50 50 2 2

NBR - 150 225 6 9
EBL/T 660 475 925 19 37
EBR 645 175 425 7 17
WBL - 125 100 5 4

8 Hwy 1/Monterey Rd & 
California Ave

WBR - 100 100 4 4
NBL/T 130 50 250 2 10

SBR - 75 100 3 49 California Ave & 
Edgewater Mall

EBL/R 90 50 200 2 8
NBL/T - 50 450 2 18
NBR 50 75 100 3 410 California Ave & 

La Playa Ave
SBL 150 75 75 3 3
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Table 7 – Queue Summary for Cumulative Conditions 95th Percentile (Cont.)

95th Percentile 
Queue Length (ft) # Vehicles

Intersection MVMT Pocket
Length (ft)

AM Peak PM Peak AM Peak PM Peak
EBL 120 25 125 1 5
WBL - 75 175 3 710 California Ave & 

La Playa Ave
WBR/T - 100 225 4 9
NBL 1 240 75 325 3 13
NBL 2 240 100 375 4 15

SBL 150 50 75 2 3
EBL 120 75 175 3 7
EBR - 125 125 5 5

11 Del Monte Ave & 
La Playa Ave

WBL 50 75 75 3 3
NBR/T - 25 275 1 11

SBL 100 50 75 2 3
WBL - 125 350 5 14

12 Del Monte Ave &
La Salle Rd

WBR 100 75 150 3 6
NBL 200 75 200 3 8
SBL 220 75 75 3 3
EBL 75 100 125 4 5
WBL 275 50 50 2 2

13 Del Monte Ave & 
Tioga Ave

WBR 150 50 100 2 4
SBL 70 75 50 3 2

14 Del Monte Ave & 
Clementina Ave WBR 175 75 50 3 2

NBL 75 150 150 6 6
15 Del Monte Ave & 

Contra Costa Rd EBR 120 150 125 6 5

XX indicates queue exceeds available storage length
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6. CUMULATIVE CONDITIONS PLUS PROPOSED 
IMPROVEMENTS 

There are no planned improvements for the study intersections in the City of Marina; however, 
the City of Marina is planning a roundabout at the intersection of Del Monte Blvd/Palm Avenue in 
the future as a separate project. 

The City of Seaside General Plan assumes the following improvements may be anticipated in 
cumulative conditions. The additional intersection analysis was performed assuming the following 
improvements.

 Intersection 6 – Del Monte Boulevard/Palm Avenue
o Convert signal to a two-lane roundabout 

 Intersection 8* – California Avenue and Highway 1/Monterey Road
o Convert dual signals with single controller to dual roundabouts

 Intersection 9 – California Avenue/Edgewater Mall
o Convert all-way stop to a signal

 Intersection 10* – California Avenue/La Playa Avenue
o Option 1: Convert all-way stop to a signal
o Option 2: Convert all-way stop to a roundabout

 Intersection 11 – Del Monte Boulevard/La Playa Avenue
o Option 1: Convert signal to a roundabout

 Intersection 12* – Del Monte Boulevard/La Salle Avenue
o Option 1: Convert side-street stop control to a signal
o Option 2: Convert side-street stop control to roundabout

 Del Monte Boulevard – Broadway to Highway 1+

o Convert four-lane facility to a three-lane facility with two southbound lanes and one 
northbound lane

 Fremont Boulevard – Broadway to Highway 1+

o Convert four-lane facility to a three-lane facility with one southbound lanes and two 
northbound lane

*  These intersections are not operating at acceptable level of service in cumulative conditions.
+  The new general plan has not been approved yet.

Intersection Improvements
As discussed above, some of the intersections (#8, #10 and #12) would operate at unacceptable 
levels in cumulative conditions. Before assuming the signal or roundabout options at these 
impacted intersections, a signal warrant analysis was performed for these intersections. Signal 
warrant results are presented in Figure 10 through Figure 12, and all intersections meet the 
signal warrant for at least one of the peak conditions.  

Table 8 provides the LOS results for the signal mitigation/improvements while Table 9 and Table 
10 provide queuing for the signal and roundabout mitigation, respectively.
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Figure 10 – California Avenue and Edgewater (Intersection 9) Peak Hour Signal Warrant

Figure 11 – California Avenue and La Playa (Intersection 10) Peak Hour Signal Warrant

Figure 12 – Del Monte Avenue and La Salle Avenue (Intersection 12) Peak Hour Signal 
Warrant
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